Induction of apoptosis by transforming growth factor beta 1 in glioma and trigeminal neurinoma cells.
Transforming growth factor beta 1 (TGF beta 1) inhibits cell proliferation in T24 glioma and 476-16 trigeminal neurinoma (Schwannoma) cells. In both cell types, the inhibition of cell proliferation is followed by cell rounding and detachment as well as internucleosomal DNA fragmentation, nuclear condensation and cell shrinkage, cellular changes that are characteristic for apoptosis. While the induction of apoptosis is closely coupled with the inhibition of cell proliferation in these tumor cells, the mode of apoptosis appears to differ between the two cell types. In 476-16 cells whose proliferation is highly susceptible to TGF beta 1, apoptosis occurs primarily after growth arrest at the G1 phase. Apoptotic cell death of 476-16 cells pretreated with TGF beta 1 is stimulated by serum deprivation, and it is inhibited by mitogenic growth factors such as insulin and platelet-derived growth factors. In T24 cells whose DNA replication is inhibited only moderately by TGF beta 1, apoptosis occurs in the presence of TGF beta 1 during the final cell division cycle when cells undergo density-induced growth arrest. While staurosporine accelerates TGF beta 1-induced apoptosis in both 476-16 and T24 cells, 12-O-tetradecanoylphorbol 13-acetate inhibits TGF beta 1-induced apoptosis of 476-16 cells but stimulates that of T24 cells. The present results suggest that TGF beta 1 may potentially be utilized for the management of neurogenic tumors of glial and Schwann cell origin.